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(54) CLEANING ROBOT AND ITS TRAVELLING 
METHOD 

(57) Abstract 

PURPOSE: To enable the nearly perfect cleaning without 
remaining the unfinished cleaning at the comers of a 
room. 

CONSTITUTION: The rotation movement to advance and 
guide a robot main body 2 up to the front wall along a 
side wall, abut to the front wal or stop Immediately 
before it based on the output of an ultrasonic sensor 
19, next, go back only to the distance necessary for the 
direction change, next, perform the direction change 
along the front wall, next go back suitably along the 
front waO, steps such as advancing, going back, 
direction change and going back are taken at the comers 
of the room, and change only the direction without 
changing the central position is performed and the 
unfinished cleaning is eliminated. 
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[«fSH9#©«H] 

t. too*? h#ttccts!tf *>*i. Ji^rac^sx 

iHB©e*rfra*rtu suEiB©s{ca«-rs3&>x» 

wiB*»irE»JS{c^«-j-**x«*©itfrrff± s ■& s 
[ ft *m 2 3 *»BSf o # v v zimicfc , 

t«©efrcff±3t*. &(c£M^(c£K&EIIKt? 

*K«fKiEli©SCct&oT*l^H6»3-&. * 
{cWEiElB©a{c»-»'caa«:«il$-&. »»p#? h 

©WEWflwewsKsar * *>x»*©otw rfM: s # 

*Cit««4-r*»l»nj|?9 h©i6R35rfe. 20 

[B93»B3 ] irfsn#? h*«ctt. -en-eti©fl«JM©fi 

3iB»ftl>0*ti6Lt©«*fc">fc»5IP*#*-* 
[0 00 1 ] 

mm±<Dmmm] coma, mmtmitfumis 

[0 00 2] 

[«e*©s«f] xaiffl®»BS6asK» hj. am. »»» 30 

#££5. !Sa*atiS:47>F-?-i'^*rtffl©<f-f 
K 7 -f >3WW3titei6ff aWfcflWW* * 

fccuK? hKt*SBM©^£&»UTgg^rc*S < fc 

*»i»o#?h©^<». m^mmwimtcitctzic 

*lSHBftr**««c«Bfi©osK» h3WA**«S»Tl» 40 
5. 

[0003] 

[»H#JB«l/J:9i-r*«l] ±E86*©»»o>K9 
h K. Sf5M©g(c?3 o tjttf T &*ff 8KB 3 « 
DTfc^-f. c©fc*m«*M©£»t>«:iaft©ftK: 
Sfcr>fcJ:5&»&. *©**©«4K«fi«=F«jIUte 
<aarfiW6©i^*ft*it"C*r^E»Lri»fcfc«>. 

©ci&ai&jiii&n*? KDmnsmtmtvtsi. mic 
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fci»H*Ja*ri>A:. */c. fJE3fe©»»OiK9 Hi. % 
-5 fc^fW* itc< tmftfciCfti,* 

«tt©»MKtt**sfl3iji-r*^ oa£)©*-5>gus^ 
«W**0K:fe*ie«:ji*-c«aj$*^<fc©r*9. $ 

fc— J£© S tt»»#5E7 b fcB$ 35M© i'©@Bff * 
WtUifc^T. ^(Dfcib— a») ©»»*** £©«:*£ 
[0 004] 

[t$gI£JS?&-f £/c&©#©] C ©»?!». JjStHB* 
$#£. t©n#? h AKSRB©^ 

i. c©mD*a©a*«c*-3»r»-ciwaM6ttiiB6ift 
neaiK? F*^f)fei«i^ra©fiiMic?& 
oTiifcaaETWjisRrto. »jEii©a«:a»r**> 

waas*. ^«c«rsBiEiB©SK}&o-c*i$naftstt, 

&KineiEH©*«»"*Tjttfcfia3*. »&n#», 
h ©WBs&iiiiffifliSK^ft-r & frXtt-tcewc »± $ 

©r*s. c©iwit*. ummr&uitutf? 
'i»«cffiiiys»«a $ ^c«c MiaiEffi©SKS o r ^ 

fiflEftS*. *«c«rKiEii©S{c}&oTag{c«jiS 
tt, m»P>K» h©W!B*s|!EWfiK^R-r*3&»X«* 
©ieBUt?(?±3 C 4 £ r * fe©"C* 5 . 
[0 00 5] 

Ki&orjEIB©S*"CfirilU&«il/. ES©S(c^S-r^ 

3&>Xtt*©i«irrfl»±S'tt. %tc«Aiaikic«s«(Eii 

/c^fias-e. ^«ciElH©S«:»-j"C*^«»3-tt. * 
KEffi©H(c?&oriil[«:t^l3-ii. JJ^osKf h©W 

jB3&j|ua«:a«-r**»x«-€-©ii[ir"cff±3tts c tic 
*. 

[0 006] 

[USSfll] «T. C©«W<«UtWK-3i>'C, Hl*l> 

h©-nft«*^-rmia. H2it. hi (c^l 

fc»BnsK» h©tnMKUB. H3tt. 01tc^O/cli 
^n#-^ h©-fe>-y-ffiS*^-r¥ffiia. H4{2, 01(c 
^LAittRftPsK? h©SHji!f*U»*^ia. H5B, 
BlK^LfciiKcJiJf^ h©Ji^gffi*^-rS. 06 
B. B 1 tcfnbtc&J&ntf v b ©ftiM&tftft&BHir 
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7Ti^tli>-7vy'^7jk-^M. 08 tt. mitiCTjkLtcCP 

uccj: *e *»aattff*»w-r * fc©©? n - t - 

K 09«. Sl(c^b^:CPU{cJ:-S-v^ f>^Kj^ 
*SiBj-r^/cJ6©7D-^i»- k 01 0«. 09(c^ 

ttf¥*ttwr*yt«>©7o-^+-h. 0i2« > Ei 

icm UcC P u &c <fc S}SI^J©Bbft£ift9JT 5fc©© 7 

[ 0 0 0 7 ] H 1 . 2{c^-r^a^^ b 1 tt. MKS io 
PiSJ4 0Tj|£3ftfctt*©fflM*^r5fc«>©njK? 
h"C*D« J§l&;tt#t4ft3^M©l^££rg6#J3[§] 
U *fflfcj£ft^©**Si^*^*^:»:f*tt£ 

©aH*tT©*S«r-JS"r<S Ci K»»r l» < JHSStfT 

& ir©j£tf aKtt 4*#* a. 20 

[0 00 8] MNtUtfy Utt. SBirte 3 £ 

IBtttrcfe *&e-W©»tt 4 ©ft 3 IfrCi it 6 ftfc F 

fct>©T*0. oiK» h*f*2©lffiTaiUCJMMKfD 
ffC©**fcofc*5IPB#HP3-ttT*S. fc*. ft 
3IP6©fi«a»*»6a!jftr h*f*2©ajB»*T©K« 

ttK8SL#T*&t>J:5, pjK? h*»2©*#««t») 

2 ©$#fi 3 * 6ft? IP 6 ©JWf * £H L 1 1 (, « . 30 
o*r-»h*#2©*#«J:»)fe^S<. fit-»T»5IP6 
©*ff#«ojJf» b*($2©*f*S$^6*i*"fI*ilb 
9lb»fctfJ:9t>*ftl>. (Rtc. a** F;fc&2©#ftg 

»5IP6©Htf*»eS(C^-C***i. 

P6©JBtt3BK »{c*©«fT*^tfe©ft3eKI*ttS3&J 
sBRr**. »3IP6©Wttfctt:*5*j&»*Jll*.&fc» 
BC^92/7*«WO#ttr*0. ftSIP6*»6»5ISft 
fc*£ttJ**^ » * 8 KiRg 3 ft. JM^ v9S fcilifi 40 

KHP-TSSBRPl 0*>6£tfm£ft£. 11^-^8 

at. o#» h*f*2±M©^i i'«nttrsik^lttr 

2556T-S*©«tt4tt*-*|DttiiHri 2K<fc91gS&flHJiaJ 
Sft$*-*i 3(c*05*>«c*fcaLTjEa!reK«rc* 

S^fCOT&S. Ttt*>%. «U$ra3©lHl?g«i>3- 
*1 4*^-l/"CiEH©1W*«>o3ltifetTKlll<Cft»3 

ft. flnraiiBtf-i 5(cj;oiis3nfc©%. cpui6 
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7£;ftLT^i^©7 ; -*4t,T*-£!Ig!tt>l5!S§l 2 
*^l/TCPU 1 6KHX9&gft£. 
[0009] *fc. DjK? F*^2©iEffi£W®RC>*S 
^©®M©SS«:«. 03fc^tfcJ:5fc: t -eft-eftS 
J*fe>tf 1 8 <k-*f©jBW&-fe>U- 1 0#tt*ii*nT 
*5*3 . o 2 JWB^WtfftCcSA:* C 4 & < j£ 
fTT*J:9i6mWl*BI'*-*. £NHs>m8«. jfi 

C4*t*HJ-rs<>©am»6ft. af«t>tl9C5E 

fttcAo»io#' y h*f*2 4©«gi*iEa-r*. 

9 a 4aW«Sfl*iF- 1 9 b %M^rBB§IUA:fe©t?* 
KKWStiTttSfcSfc*? 1 9 b«cRSSr©BSnB*» 

e>. «rt**"c©E»*tHii-f*c4**'rt*. h 

#i*2©&ffi(qg#«-te>-y-l 9*2«S*oK»0fc© 

h*(*2*36»»iapr*C4 
r. »S©S«:3Pt-rs€:ii<osMT*K*«:a-rc43&J'r 

[0010] IdkMKijitLi/dfKaiKv F 1 «. 
- F 2 0 *i«Ji«i«:«S«l/r«ffl-r Sa- F£*&UI 
LTteO. C©A:»S»Jfetf©aaT?«R3~F2 0*J 

«:3[»%*'rc4*»tt^>J:^. «JB=i-F2 04«#Bl 
S3-Fy-*2 l**-*2 2fc«fc»)jEaMg|gttL. 
7 F*ft2 ©jfetfKaMbUr«{C.iS|3QcfiS ^« 

[0 0 1 1 ] C©»»0#? h 1©£B%«W 

«. «5iBi©}iw»{cJi#-r*i(rtcaJM%»i»i/«t*Ji5jfflia 

tcajM*»iB«- s * y - - > jwp. gt« v v t- > ^© 
ja**»-r-je^aaE»ff4c>-ofcft©ttft4H*. 
•ccpui 6«ictorS£jg»$ns„ r^cfc^. wix 

K7 7 t>jWWK*-jTB. CPU16«. SSM-b 
>1f 1 8 ^»««K-b>-9- 1 9 4 (,> ^/c^^©©tt}*^ 
6o#? F*(*2©iillS^*iJS-rS4 4*>{C > S#^ESI 
H-l 5©tBA4n#» h*#2©»ffi*>6*eEttil*i|* 
St/, ajK»h*»2#«H*357LfcC4*Wer 

3 6lC*)ffc. CPU16«. 7jt>^KJ;Djl6 
tl*^»^->*^*»; 23&C$8J«U I51^«:$/cgp 
M©^# $ 4M«Rc;|iiWfJ©{4S 4 S tdH-r 5 v 
» 7-*. «B S BigSai|5I8S 2 4^L "CfSS^/^ * 2 5 
KJtotrs. C©«Bii^/'«**2 5tt. a^^ h^i* 

2©±ffi«cffi*#wr*s. 

[0012] 4C5T. 4^*4$ o/c< 51^0© 

g|JS?:^l^-rS^. *r*©»»CJi8»3#sr h 1 * 
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©e«*ihiits. *i/c. UK*?-*:/ (i 02) (c 
*a»r. toifeffi»®ifii>fi*jltff*i*uc'je». Kit 
JfcfTrJ:l»*l£tt. 7'{103) tci<^f 10 

9^(104) tcfe^r. ®&4*mibL~cmM?2>. 

tttZL. %faffik&i!&grj;®£i^ 7.7- v 7 ( 1 0 5 ) 

trnxmrntftKmi?*. cots* h*#2 

^7^9^ (1 0 5) . (1 0 6) JC^UcJ:5fC> 
iSWfe>tM 9 Jc<fc 0 B«B*-C©Eli*tHWUo 
o, fro*fc«j|*-fe>iH 8 tcfc *««£»©*>£. it 
j»jitT*«ll't*. 9 h##2##fiiltclliit,fcc 
i^WSn-St. fllrXf^ (107) 
^f-^(108) (tfc^T*-* 1 3tcj:2>|gKi*it}3 
KSJv a #9 h*ft2«-Sff±r*. &fc. a#5» 20 
f##2 fc^cWKTSfctf). ^f^(109)K 

LfcJ:^ giqaj*^B©ai : t&-fe>m 9©m# 
6 0# » h *{* 2 #SSMI©HI«: 3 IT^S^i'^?; 
JpJWf -5. S»©»Hcjtt,T(r>&l»Ji£tt. XT' 9^ 
(104) {CR.0. safcn*"r<M»ff*»9iBf^ . 

p#2, h*^2*5gpg(3r)|!SCc^U/cC<!:*iSg^$n/cia 

Tfiui-etSJ:^ xf^ (ill) (cfei»T. £X 30 
W*KieftK75rfiflS»*tft», «fi«c^?^ (l l 
2) (cteu-c, ^afi[g%«aaAiurjiSll^ (0. 

0) ZJ*V2 3KS)iW5. 

[ 0 0 l 3 ] c 5 UT. £©^ 9 f> yadfttoi^ftS 

jsaa&^ST b . o#9h*i*2Bia4 k jshtcswh 

.■£8SEtc<fc»)n#9 h*»2«*M©H»K:£©toiaMl 
^(201) fc^Uc^fc. iS^tcilit^ftcA-SC 40 

ffllj£fffif>t£. Xf7^(202)~(204)K^L 
•* 1 8 CC <fc6«JW*iaRC^S@ffilibt 1 5 K. <fc SflUIE 

*©tt*w*m>ti*. -r&b*?. cent gB{c*frfij 

2 c mIK4w 0£tt?&<£ 5 . a # 9 h #<* 2 ©iifT* 
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j^rn/cJi^tt. 8Vtt 3 ©fit 4Ci "C^f iSHME 
aWrbfta. «fc»^Titit**IIBtt#fl^:b 

&ttt»©T. n#.» F*tt2©j£fre»s#*©**n 
^9 h*<$©^a(4g (o, s) tswcifctt*. $ 

*jVT C ti 6©93J<*£-?S OTPS^ t<&fc UTfet . 
Xf^(205) KfcW *.fc±T?. **# 

»£»&LfcWt«)g|| (X' . Y' )^f^(2 
06) ICto^Xjtf) 2 3 5C#^jAt? 0 
COO 1 4] C^br. n#9 h*(*2*5gi5M©PStCiiJ 

■c*»2cmtt»©«ifit*fflofcci**itr. mm* 

f-97' (2 07) &C$<XT97' (2 08) JCfelvt. 
*- $ 1 3 ©KflpPfM: 0, B#9F*#2 £ttiStfS 

CC, fM:ti«C**Jil£B©ffi* (0, Y2) 
2 3&C**iA£ft£„ ^*U2 3^©Jl^Stji^^ 
^7^(2 10) fC^Uc^fifK&teJIJCA 
*. C ©J#£> (C P 9 h *i* 2 %^^fi{C^tSll£ 
gsUfcCTtt. a#9 h*f*2©j£fTW»£a4©fflte 

010 {C7^b/t<fc 5(C> D*9 F##2©iJ»iCM*R| 

C00 15]-T^b^, *"T01 OJC^-T^^^y (2 

1 1) {c*jc»t. wrficmt&zfrt'ifrmmb, 

(22i) ycFoDrnzmf-rz. tctcb, cctb, 
me (a) Kmtmiv&mtbxmisicmm&rh 

(2 1 2) {C^bfCcfc^5C> *6^D*f§ 

(B) tCj^»-CflWffi«*ro# 9 YXWZVimUc 

97" (2 1 3) {C^O/c^^fC. Hi3iU«c^6&(IM^ 
esm-S^rfi. ^b%06 (C) tc^o/ccfc^cc. c 

14) tC7j*UfcJ:5K:> »SftJtr«* 1 3 5K^W* 
^fflKtfftflEftl/fcB&r. H6 (D) ItmMVfjkbtc 

&s~cG$Tmmz®±?z>. xf?^(2i5) 

06 (E) CtTnUc^fitCCitf ? h^ft2?r 

^a&^-s-s. -eor. 06 (F) {c^t/fcctstc. 
9 h*f*2©»ffi;W-en*r©igF , gaK:*frSjL/fcB#* 

■C. ^7" 9 7* ( 2 1 6 ) ©*WWII*4£**, 9 7* 

(2 17) «C*rt,»T*-* 1 3©fg»?:fP±-rs. 3 6 
tC. DjK9 h*^2(D2ri"JS* s Iiffi*'.6^1x.«2 cmgt 
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(Dm^-c^mmb, mm*??? (219) 

m tc^ffij-r e> . **ttB o&gcisj » mzm 

s. se^c* »is§aiL*s4r«ci«jftir>. 4C-5C. 
c criixf-? :/ ( 2 l 8 ) tcfc^-citi§F-«*<DS®-ca 

9©W*>£gmU&#6P#?>*ft2© 
aiat*iaj«ft*±*«ciW(iW*ci«:j:»), 
J:*ffi««fiE©jfi3S©ftt»attW«c»«ieB* 1 @Cj£: 
*T<*-t±SC44>-C£.5. rt/cU 06 (E) (c^-Tfig 
*>6H6 (F) «:^rfifll*"C©»»*. 1 @©S&flpT 
5£7UJ:5 4. *»«MH**Xit'Cffte5i. 4"£*>© 
^Str^^ff^^ 2 CtteiSU/dttT^&JcS^SftSC 4 
«#5$c&&i.>. 

[00 16]«tfe. 04tt^L,fcgfi©£iMCDEF<& 
»f-;^ (2 11) {Cj8»i*IRS3BISa* 

*CJSIS*rtUTl»fldWWfcC&J&*»*»*. C©4 
a# 9 h##2©#f*iBJ:9fcSfct>g©5i<4-7 hifi 

mtm^xmm&zm* (222) . (2 

2 3 ) ©WK*S**»*T. ^7^(224) fctet,*. 

(2 2 5) tcfcivc. h$#2£g(c*& 
^r^ite^s-B-fc©^. lira©^*^ (2 1 8) cc 

£j£T -5. 

c 0 0 1 7 ] t-*#2&®mmiciQix-mbx 
m&Aictxm&t. m9®z? (2 3 0) jcfet,* 
r. ax? y*#2®m&it&&&&Ax$>zctwm 

©JSB^tCff 6 ftfcKftffi A B C D E F G H ©S&A 
(0. 0) 4&£ft«&£B (0. Y2) . C (XI, 
Y2) . D (XI. YD, E (X2, YD. F (X 
2, Y2) . G (X3. Y2) . H (X3. 0) <D&m 
m&*>. CPU 1 6«§i5M©*#;*4J&tt£*[]£C4# 
"CSS. Tfctofcv jaSUfcgBMtt, «WY2, «#X 
3©J©^*<-^«:. KY2-Y1. gtX2-Xl©£i 

tea. wtiimi j KLicm*tiit.mm®<D&&*i (x 

4, Y3) , J (X4. Y4) . K (X5. Y4) . L 

(X5. Y3) <D&mmfrhmmm<D&&tmvi%%\z> 
(ooi8] m®m7ic£<)Wwotc$imtmw®ttcm 
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auugttiitt 2 4 $ n. WM0jm*umB t u 

(A) K^bfc«fc5Ct. »»»*©«ttrfcto%. •?? 

*h*"Ci6ff UT*teBB*at»|SWCjeff 0. *-* 1 
3«:Mlte|gaijU. WB3-F2 0£3-Ky-*2 lie 

10 JBB«*itTjBj^fc*Ofclft£rtt, WR3-F2 0 
0-t©**JS@*B*«:»-5-C3«*C4{ca4A: 
a # » h 2 *j@£A Kjtftfc * * ««a - F 2 
0***Rl/fc4SK:. WR3-F2 0jWMF4!j^k:# 
#fti>r»^u* 9 i^ofc^te*i»±-rs^»c* 

■5. fifoT. »M©«cs&>«:»S4Si3&H?aLftt>c4*«*l 

*.*«»3-F2 0;/gtf*«#Rt/Cfc«fcl>. 
[00 19] t/c. *S=«-F2 0©S*Rl/fc*M.& 

4. t><fcu«fc*y-->*ft^ic*^**>ttc*s 

xmm-vmmmtfiKT-srz* *> . ^ ^tf ©^ 
ff*^i*itee-r*. c©8ae«. 01 ltt^-r^n-^ 

0 1 ) tc4slvt&m©£tK&K3U M< ^f??' (3 
0 2 ) fctelvcaSOfiBOgS** 1 0mtti*5W 

c^^fJK-T-So ttte. cc-eS^ riomj 

«. <£ffl^ -sawis-fe 1 9 *«-sE©«a% t> o r 
arc**K*©2ffiftc*^-r*fi , c*»)» ga^iom 
30 *ajt*ajjB'Ctt. ntf ? F*#2*»£e©«s*>8'c 
* * 1® *) mti-ncm.mitfi-rzij&mwmm < . c © 

*y»tCJQ:S. tot. iB^-fe>lM 0 4 L/C. fH'J 
iSIII*sS|5JB©62©S§© 1 /2 *>©*^-T 
S«^«. '*mzrv7 (30 2) «^BSLCt>«fcC» 0 
SMKMBaofiSsW 1 0 m«T©»£tt. ^ f v V 
( 3 0 2 ) - ( 3 0 6 ) JC*rt»T, gPM©X2^Y2{C 

|Sl-C^>Ci^f?^ (30 7) {Cfclr>CF|gL//c± 

40 c. xf-^(308) ccfc^r, Ym^ifii^Jii^rnj 
^©Ji^«» x«*fij**i»35nsi4'r*. */c gem© 

g2©g$*Jl 0meLt<WWB. ^7^(307) 

[0020] CUT. J§Bfefrffij©fcj£*g-C. H^© 
^'J-^>yttmc^S. C©Ji^, S12«C^bfcJ: 

^tc. z-txt-v? (401) (c*»i>r. lafiAtcfaw 
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» h*#2*«fiil»©»cSBtT*4. mf^^Sffl©iS 

(4 0 5) «C»<^f-»^ (4 0 6) r» 4 

W P # 9 h *{* 2 g&iE&ttS ■£*:©£> 7s f- v 7" ( 4 10 
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